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s l.xkﬂﬁmﬂt‘ﬂglog{ez” H}ﬂawwﬁ@ww
Frer x* —
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STAT T

GIaA T

xr+x+1

x*—x+1

2. X @I ACITF log FIRHACAR SISRGT [71 3P |

R s womm .0

X GF ACATE FE HRS FrRETeETE TeAead Fee:

1. @) h{th (ii) In (iif;j (iif) Gt;‘j

(1 +x? )Z . 1—cosx
) 3\/x_2 (vi) o 1+cosx
2. (i)x* (i) (Vo )f (i) (1+x° ) (iv) (1+x)'
3. (i) a” (i) x*™™ (iii) (cosx)™* (iv) (sinx)*
(vi) x¢ (vii) x™

(v) x*e”

) (sinx)™

(S FRHCAT =SSt (Derivative of implicit function)

@vnér%rw%cw

@3 AT T SA-
o TG FIRHTAT GG (3 FACS ARG |

[E[E] [eretis

T 7305 5T 1GR9 O THES AF @, p(x,p) =0 , T4 TF TRATE TS FRAT T 2T |
A X+ Y +xy=a’, X’y+xpt+x° =339 TGS FRHAT | TGS PRHAGK GG AT PR
CFC X (3 ARTETNT qR T3 x 97 FRAT I KI5 I AT S AT 7S Ol e

wﬂ g sace =3
dx

TwRdd 1: x° + )  +xy=a’ W?WW|
X

SAY: (e &R, x°+ )t +xy=a’
T FAFCF X T AITTF TP I AL,

‘jé"\‘ oy

qreETeAR= B e



THST SifTs 5T 2ilg

%(x%—y@xy)z%(az) :>2x+2ydy+y+xdi

:>(2x+y)+%(x+2y) 0 :> (if;i}

TR 2: Xy + x4+ x =3W%WW|
X

FAYI: (MG SR, x°y+x)° +x =3
TS A X T CITTF TSI I AL,

i 2 3443 _i 2dy
a’x(x y+xy +x )—dx(3) =2xy+x e

—+y +x3yzjy+3x =0

dy (2xy+y +3x )

:>(2xy+y3+3x2)+2—y(x2+3xy) 0 =»>—
x

B9z 3: x=acos’f, y=asin’f = % fefay 21 |
x

Y (1S SR, x =acos’ §, @R y=asin’ 6
d . d. .
TR d_; =3acos’ O(—sin )R d—; =3asin” 0(cos0)

dy
.2
. . dy _ 49 _ 3asin 20co§0 — tand
“dx dx  —3acos’@sinf
do

Tuiedd 4: x (F SIRAETA 4@ x7 = y* 97 TG [ 3P |
ST (S SR, x” = y* . TS ACF =iifems ez 1,
log(xy ):log(y")
= ylogx =xlogy
X G ATATF SRR FCI AL,

dy 1 dy

l+10 x—=x———+logyl
yx g dx  ydx &Y

SQ logx—i zlogy—l :Q:M
dx y X dx x(ylogx—x)
WS: 10g(xy):_x2+y2 PG % ﬁcﬁ‘wl
X

F: (ST SCE, log(xy) = x>+’
a1, logx+logy =x*+y* [ log(4B)=log A+logB]
X G ACATE SRR wad FC AR,

LI S .4 :ﬂ(——zyj -l o B

x ydx dx dx X dx

y

SEAEe

dx (x2 +3xy° )

yl2x® —1
x(l1-2y°

FTHG

‘j‘@‘f woq
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ot 2 dy
T Xyttt =3 7 = W e |
rer yry dx
ng ACSTST FHRA 5.50
s w/re AR o % el ze:
x
1. x*+3y* =10 2.y’ =4ax 3. X’ +xp+y’ =3
4. y=sin(x+y) 5.x"y" =3 6. log(xy)=x+y
7.e¥ —xy=1 8. x+y:cos'l(lj 9. x=at’,y=2at
x

10. x=a sin#, y =a cosf

§%\§\\\\\\“ | orfarerfie @S (Successive Differentiation)

@m&%ﬁmw

G2 S C¥ITT SoAf-
o IIGHP &S T FACS AR,
o  TEAEA Sy OIF AT FACS ARE |

E[E] =it

(I FIRHTE RAFIRT ST TP IR AT *RIAF NS Sedeaed 0T | x (F ARTSTNe «0F
y = f(x)F 9" TR T 2 TS SN KA TS I AR Gy, A Y QT%  f(x)
X

I Dy =R AT TR | ST AR &€ Tol0F SR SeReae T &A[@ Fod F AR S 1
d’y

2
X

GR GCF y, A YA A f(x) A Dy TR AP AR | GO, 1 oW GG y, Ay A

d"y
dxn

AR 1: p = x*+3x'+]5  GF SO TN e [Ny e |
FNY: (MG |-, y = x*+3x°+15

A f(x) A D"y wRT R |
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FTHG

Toow AAfT® ST #id
< S TS SEeT: in(x6+3x3+15) NI
dx dx dx
IS THH ATA x 9T ACATTF NSRBI I AL,
SURUER GRS CSIH
2 2
df=i(ﬂj=i(6x5+9x) 65x' +9.2x=30x" +18x = 9 ¥ =30x* +18x
dx~ dx\dx) dx dx’
2 TS T X T AT TR0 B A8,
O T BT ‘;y 4 (304" +18x)=30.4x° +181=120x" +18.
X
- s v L 2 —120x° +18
dx
TR 2: p = X" FRACTA 71 - GG [ e |
AT (ST AR, ¥ =X (1)
(i) TR @ x 97 ACAF RG] T@AF0 I M8,
d (., .
Y —a(x ):nx !
_i _ d n=1Y)__ _ n-2
W dx(yl)_dx(nx )_”(n l)x
_i _i n—12 — _ _ n-3
1= ()= Lol )=l - 2
_d _ (r-1)
yn—d—(ynl —[ —1 n—2)(n—3) ......... {n—(n—l)}x ]
=d—[n(n—1)(n—2)(n—3) ......... {n—(n—l)} ]
X
[n(n—=1)n-2)n-3)......... 3211 =n(n-1)n-2)n-3)......... 321=n!
o o g y,— T Yy
2
d y+2dy 2p.

Twiedd 3: y = px+ QECFT,W‘-TW@,
X dx* dx

IAI: (ST MR, y = px+ 9
X
(i) R @ x GF IACATF AP I AL,

d 2
_y= _igﬂa‘( d 'Z =2—?
dx x? dx X
d y_2qx _2q
dx x3 x2
dy q 2q
AR2=—=2 p——=|=2p——=—-
e [p xzj P x?

SEAEe

‘jé"\‘ wod
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d2y+2ﬂ
dx dx  x* X dx? dx
BWIRAT 4: y = +/4+3sinx T, GNA TN @, 2y, + 2y, + ¥ =4
y YV, oty
9 (ST AR,  y =+/4+3sinx

2
mﬁxd{—k szi+2p_2—?:2p WQITQX =2p (2151 !))

X T ACITT @I AL,
1 d . 1 3cosx
—— 4+3smx = —F 0+3COSX =
n 2+/4+3sinx dx( ) 2«/4+3sinx( ) 2y

= 2yy, =3cosx

T CE x 9T ANCATH 7R SRR I AL,
2yy, +2y,.y, =3sinx = 2yy, +2y12 :—(4+3sinx)+4
=2y, +2y ==y’ +4 =2y, +2)" +) =4 (2WfTS)

x PRI | ) =x'3x+5x+2 =T x = 2T 3, @, @ T e |
et

Fb ACSTST THE 5.5

1. y=x"logx ¥ y, @ W« ez sz |
2. y=sin" x A y, 3 A e 4 |
3. sinx+cosy =12 y, G T fef TP |

2

b
4. y=ax+— T, Q9 P &, xd J2}+2ﬂ:2a
X dx dx

5. pox o T, o T @, 2 %er:z\/}.
X

Jx

6. y=sinx X, AN P @, y, —y =0.
7. y=acosx+bsinx (T, NI IS @, y, —y =0
8. y =secx T, T @, p, = y(2y° 1)
9. y=Ae"+Be™ A, eNA T @, y, —m” y =0
10. y =" oger, ot et a, y, = 20573

X X

11. y=e" cosx X, aNI P @, y, —2y,+2y =0

2 2
12.¥M x = cost @R y =logt =, ©(3 t=%nﬂ§§7~li A P (@, 2{+(Z—y] =0
x x

13. y =tan” x (T, &N T &, (1+x2 )y2+2xy1=0

14. y:(sin*lx)zw,efmwm, (l—xz)yz—xy1—2=0
15. y=(c0s‘1x)2§C“_‘f,8NT"TWN, (l—xz)yz—xyl—2=0
16. y = ™" T2, N I (@, (l-xz)yz—xyl—azyzo
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17. y =™ “Zq@, &N 99 @, (1+)c2)y2 +(2x—=1)y, =0
18. y =sin(msin'1x)§@f, I T (T, (l—xz)y2 —xy, +m’y =0
19. y=tan(mtan'l x)Q"CW, T P (@, (1+x2)y2 —x(2y—l)y1 =0

@ snofSfes Sy
A A1F 0T -
o %@awﬁmwwww,

X
o E ¢ TSR TN [T FACS AR |

E[E] (=it

%&-‘@WW
X

T wE, y=f(x)3@EE Tw Plxy) @R AY O (r+ 6 y+)
O(x + &, y + &) 72fs febast g 1 7 Q Rmafs P g
S S 2ro U@ o Q> P =¥, 9@ P @R Q [
RAGF IR NG S{ge (I ANy M ey
qeF) P mee I@Eeie e =1 e O [ pRvga

@ CPICAT 2% (AT T 70O 21T |

5P R QO Rt e ANt 0 > ¥
oy —

Y-y, :% (x—x,) AT (x,,y,) IFELE T @ AT 777

0
aTy_ylzé_i (x_xl)'
I Q> P WA ox - 0=, O@ PO T=WL ANg SgW PRre PT =Ma =q | roed,
.0 d
P(xl,y1 )ﬁﬁc_\v Mo LcT AN y—yl=hm—y (x—xl) q y—y1=—y(x—xl)

x>0 ox dx
limé—y:ﬂ .
5x—>05x dx
dy dy dy
ar, e Bl T R AR HNPAT = mx + ¢ G L =1 a?cwrr?nwa.
X

SERe BT 955
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I HH0 PRVTS x -SCHa 4Argd Tea AL o (e Ty 0, O m:%:tangoml %

X X
& P(x,y) R @@ B 0T |
m.(3) 3™ %:0 T, o[ O [re @@ifod =HF »-S0wa ST |
X

(%) I %ztan%o =0 T, O(F O& e @RIfG7 =+ x -Scwa T o |
X

= 8 SfSFTER TR

TARE  WCIDA (A W TR, y=f(x) @@ Py,y, ) fwe e Al

y—ylzg(x—xl) @ P(x,y, ) % TSRS | ARAE, @RY, ™ ¢ S *~i7 =¥,
X X

1

TR AR T =R w [ mm=—1] a3 Sferrea AT y—ylz—% (x—x, )3,
dx dx

d
(c=)+ L r-2)=0

BaRdd 1: x*+y +xy+2x —3y —8 = 0 I&ERAR (1,-2) fre =1fss ¢ sfeetoaa sifieaet e e |

FTA: WG IR ANFIT x>+ +xp+2x =3y =8 = 0o (i)
(i) R x 9T ACACT SRR FCF AR,

2x+2y %er ﬂ+y+2—3ﬂ—0=0 = %(2y+x—3):—(2x+y+2)
X

dx dx Ix
:ﬂ:_(2x+y+2]
dx 2y+x-3
dy  (21+(-2)+2 2) 1
gear (1,-2) fre & = | 221D 2) f 2 )2
o (1.-2) e (2(—2)+1—3] (—6) 3

+ (1,-2) Reqrs e seae:
y+2 = %(x-l) = 3y+6 - x+1=0

=3y-x+7=0=>x-3y-7=0
(1,-2) Rvre Sfeseea e

(x—l)+%(y+2):0 = 3x-3+y+2=0=3x+y—1=0.

AR 2: kAT AT PO Ay = hoe(1+x ) IR (1,2) Rre o x -owwa AL 457 (@1 Tl
L ?

STY: (G AR, y = kx(l+x) = kx+hx

X G ACATT T@AFI FCF A2,
§:k+2kx T (1,2) Rmre

X

& =k+2k1 =3k
dx
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TRE, (RS AR, (1,2) e =MF x -SCF1 AT 45° @1 Teoig 0a, Jalf” %Ztan45° =1
X
1

:>3k:1:>k:l W:kZE

3
x FrRE | 2+ 2ax+)’=0 THEE @ S TS HRT x -STwd M TeAr,
FeT | OF gAE o T |

F%j AT FTHRIF 5.5

y=x° = 2X*+H4TEERAF (2,4) qee =MS @ Sfeeeea a9 309 |

x* —y? =7 IGERAA (4,-3) s = ¢ Sforcra w0 ey 32 |
X+y*+6x -3y —5=03ce (1,2) ks e ¢ wfescrs A e we |

xX*+y* —6x —10y+21 = 03087 (1,2) Rre 1% ¢ wfesTrag sTlieael faefy s |
¥y’ —2x =3 =0 IFCAIR @ A 0o ™¥F x -SCFF VAT, S FAIF (767 T |

y* = x*(2a - x) IFRIR @ T VTS M x-S STARAE , SR G e 520 |

y =x’ IFERLRE @ A4 [yre o —1 of el 3297 |

Ly =+x TEERE @ A e e x -Sewa ALY 457 (@ Ty e Oind geE e
P |

9. X’ +2ax+y* =0 IFERIF @ A1 YL ™H¥F x -SCF ToF #1¥, S ZAIZ e 3209 |

10. y=x*+/1—x" IR @ e [RYre S x -SCF ©oF 77, Sl ZFIF 76 I |

© N U AW N

|19 © W@ e wew

RSN

@Ebo@ﬁﬁ@a@uww

a3 215 1T FeAf-
o TR 8 T HeIHT &S I FACS ACI |

ST = |8 5, W b, SRS, SIS |

BHE

:m.w, ST 5y, WA 5 x 7 G5 FeH o = f(x). @ 7y = f(x) weHw
AR TR Pk O 26 g gems @ Px,y) @R O(x + &, y + o ) &8 o
y+&=flx+d)

=[x+ d)—y = flx+)- f(x)

wefe G = f(x+ ) f(x).
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GTAN T+ GEEGAT T

RE TR 5516 X GF SRS dx = Ox IR AT TS ) IF TS X, %Zf’(x) A dy=f'(x)dx.
X

TR dx QR dy TR A IR 516 8 F&F 5eled Sea( Differentials) T SIAT SFoiT® =7
f'(x) T xRes y = f(x) @@ oE

3
TR 1: yzx???l“(“mﬂ?f x =2 9re Seas | (Differentials) e S I T2 |

3
STAI: (RS AR, y:x? .'.%zgﬁ‘}xz =x" .o dy =x"dx.
X

3
ToUd, x =2 /TS dy =27 dx = 4dx . TR y:x? @RE x =2 qee = Fa<e x99 3w dx

GFF T p @9 I AT 4dx 9FF |

@A I 1 IR dx =3, O T [y @3 Ifw =@ 2

dy =4:3=1247% |

@ &= flx+dr)- f(x)
= /(213)-1(2)
S N\ | f
520 125-8 117 VA > X

3 3 3 3
o3 T S@Ee dy = ddx aR 5y=1177.

BaiRdd 2: y = x° TRHAEE x =2 e weqd W (Differentials) e 363 5751 33969 |
S (ST SR, y = x° .'.%:3x2.‘{t@.ﬂ{ dy =3x" dx .
X

o4, x =2 RS dy =32% dx=12dx. =R y=x' @R x =2 Fre = w77 x «ww 3@
dx A y @7 Jw I 12dx 9FF |
T M x @ I dx = 3 =, O TS 491 y @9 Jw =1 dy =12x3 =36 99 |

R = flx+dr)-flx) N
= f(243)-1(2)
=f(5)-1(2)
=125-8=117
o e wews dy =36dx @R Jy=117. S .
o2 5 "
2
PRl | =t wr =2 Rere SERE SRR S dy @R Oy R we
i Wc? 4
=
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2
1.y :%HN—’R“K‘{?I x =3 e swae weE (Differentials) TF dy @R Jy T s 799

dx=2
2. y=x"TRHAEE x =1 MC® NS WFR TAF dy GR Iy [l pa 799 dx = 2
3. y=x + 2 TR x =2 0o Sea SR AF dy 9ROy [T 7 149 dx =1

4. y=/x T x =9 [ TEES AT S dy @R Oy T Fepe 724 dx = 1

2
5. y:%ﬂm@‘m?r x =2 e S SI6E (e dy G9R Jy e e 79l = 4

@m&%&@w

A A1G 0T -
o TAILN G TRRPTN FRH YT FACS ARCI,
o BFN WF GG AT T FAALT FACS AR |

ST * | FREE TR, RPN FRA, 7 TR, B T, b g, A

[E[E] [seretis

AL 8 TP FR* (Increasing and Decreasing function):
@ W I,y = f(x) TG (0,h) TRMCS TS @R x,,x, WA x, <x, T& JARCS @
@ 726 77 | o1z T afire

() f(x) = 9B Tudae Feem =T =@ 3 f(x,) < f(x,) WRIMH a<x, <x,<b.

(ii) f(x) = ¢t TPmm T Ta AW f(x,)> f(x,) W@ a<x, <x,<b.

(i)  f(x) = 936 7 FT I =@ I f(x,)= f(x,) WDRIEF a<x, <x,<b.

Y Y Y

A A A

TR FIR*T )
Sx1) Sx1) I TR

Sox)  fx)

SERe BEIRCN G
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oo W IR, y=f(x) TR 9w I [0,b] TO ORfRm «® @EM 7R (a,b) TO
SREAFRECAT | SR

()T f'(x)> 0 @A x €(a,b)TT @ [(x) @ @ I [a,b] (& FHEGA FIHIT 0T |

(i) I £'(x) <0 AT x € (a,b)TT @ [ (x) (@ & M [a,b] (5 TP FRAT 0 |

(iii) T £'(x)=0 @M x € (a,b)T @ f(x) & & T [a,b] (T G FRAT T |

FRHTTE 5217 (Extreme point)

y = f(x) I@@em @ 77 Reqrs %=0 wRfR S @1 x-SR TG SV (F @ IGCFLR 53
g e |

ToaR y = f(x) IR A g forefar F0e =0T e % (T IS A R ST G A #

T FACS TS |

IR AR 8 FEE ( Maximum and Minimum value of a function)

x=afge f(x)a@ 9 f(a)w@ A& M owI A @ @A TG AGS AT T G
f(x)< fla) =3 @AT x € (a-ha+h) | FFGAOE x = o TS f(x) T f(a)wF HKR 1 =@
T @ @A TG 4G AT b A G f(x)> f(a)=d @A x € (a-ha+h) |

(i) 2T (TG FIFABTE £ (x) 0T x 9= AT S@Reae 367 £ (x) @k £(x) e v =03 |

(i) @377 f'(x)=0 €3 x @7 Rfeq N @@ 0 7R | €, W4 4, b, ¢,.... T |

(iii) x=a @& ["(a) T w1 W f"(a)>0 W@ x=a @&V f(x) 93 K® q= @
T AR 4R T 7 f(a) | TR T f"(a)<0 W@ x =g &G f(x) 4 o5 =
1 P ARRCI G TG = f(a) | 92 O x = b,c, ... 9 T I T #7670 T 2 |

(iv) 3 x=a @ & f"(a)=0 = OW@ x=q RS FRAE G@CA 57 NF AR T | GUH@
fM(x) @k [ (x) T FaTe =@ @R @R ©@ f7(x)=0 @ x @7 [fexy I @ F@ 7 (x)
PICS A 1 I f*(a)>0 WOE x=q R &V f(x) 97 <36 5-EZ T 91 AL A <R TG
@ fla) | SRR [M(a)<0 DWOE@ x=a FGW [f(x) G GG A AT A JFAT AR G
TG =@ f(a) |

AR 1: f(x)=x3+%x2+6x+6 FRHAGT b 77 G b W foyefar e |

FAI: (TS AT, f(x)=x3+%x2+6x+6.w £'(x)=3x*+9x+6 @R f"(x)=6x+9

ST S, 5 TS, f7(x) = 0 = 3x*+9x+6 = 0 A x*+3x+2=0 A (x+2)(x+)=0

w2fe x=—1,-2

Q3w x = —17e f"(-1)=6(-1H9=3>0 @R x=-2 Fqrs f"(-2)=6(-249=-3<0.
ToRR x = —1 re w74z
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GR I W f(—l):(—1)3+§(—1)2+6(—1)F6:—1+%—6+6=% GR x = -2 s FrReaa I=

A @3 A& T f(~2) = (- 2)3+% (- 2)+6(- 216 = —8+18 —12+6 = 4

AR 2: f(x) = 2x° — 21x°+36x — 20 FR*AGF FR 8 7wz [+ fefy w2 |
FAY: (SR =", f(x)=2x° —21x*+36x —20 .

ToRR f(x)=6x> —42x+36 R f"(x)=12x—42.

ST G, FRA® @ FTE M & f(x) = 0 = 6x7 —42x+36 =0 A, x> - Tx+6 =03,
(x-1)x-6)=03r, x=16

@47 f(1)=12(1)- 42 =-30<0

TeAR x = | RCe TRHAFHT N A @R A

T £(1)=2.1° - 211436120 =2~ 21436 — 20 = -3

o, £(6)=12(6)-42=72-42=30>0

ToAR x = 6 FCe TG T A G

T £(1) = 2x6° — 21x6°+36x6 — 20 = 432 — 756+216 — 20 = —128

BRI 3: N 9 @, X7 — 3x°HOX 43 TR (T TN AT SF A 2 |

gume: W I, f(x) = x° - 3xM+6x+3

()= 307 = 646 = 3(x* — 2x42) = 3{(x? — 2w+ = 3o 1] 1} =1 R 3 < e
AR x G (AT A M &G f7(x) ¥+ Z0S AT 1 | 5@ TGy 1 &g @ &= f7(x) *I77 =0

el
TSR FRA0F (HICAT TN AT ST IR |

TARE 4: y = x” TRAG (T[S LA 6 TR O {76y Ty |
Y (ST SR, p = x°

f’(x):% =2x

x>0, f1(x)> 0= @R yex
x<0=E, f'(x)<0=A)

G x = 0 fire TG wfivzy |
=.[0,00) AT TG TR @R
[0,00) FHCS FIRADG R |

,x PR | [0,6]77f e £(x)=2x —9x°+ 2x — 2 FRACR INCATH W '@ IR W e
St FEA

Fb AT FHRAT 5.58

1. f(x)=x" =3x% — 45x+13 FR*mfba el A @ 7R W= fyefar Fe=y (fer <) |
2. f{(x)=x* — 6x’+9x+5 FIHAGF Acafos W @ Ffez = el T (W ATCF) |

SERe B o3
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3. f(x)=x*+1 TR0 vaw W ey s (3 240 |
4. f(x)=2x" — 6x+1 TG vaw A frefy s (3t A1) |
f(x)=x" -1 wr=afoa g@w vaw 7 ffa 3= (3 A1) |

%x3+%x2 — 6x+8 TG HCRIH W ¢ K= A+ oy F=e= (I A1) |

=)

7. (0,2) TS 3x* — 2x° — 6x°+6x+] FRHAFDHF AW A 8 FR A+ el ey |
8. e A (T, Inx T A T 1

X e
9. & T (7, li FIRHTHF A T e

nx

10. &9 P @, x+ l FIRHCAT P ST SCHF Fqod |
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